The socioeconomic performance of today's workers depends not only on parental skills, but also on the average skills of the ethnic group in the parents' generation (or ethnic capital). This paper investigates the link between the ethnic externality and ethnic neighborhoods. The evidence indicates that residential segregation and the external effect of ethnicity are linked, partly because ethnic capital summarizes the socioeconomic background of the neighborhood where the children were raised. Ethnicity has an external effect, even among persons who grow up in the same neighborhood, when children are exposed frequently to persons who share the same ethnic background. (JEL J24, J62) Ethnic neighborhoods have long been a dominant feature of American cities (and of cities in many other countries). In fact, segregation by race and ethnicity often defines the invisible line that creates a neighborhood. These neighborhoods insulate people of similar backgrounds and foster a set of cultural attitudes, social contacts, and economic opportunities that affect workers throughout their lives.
Ethnic neighborhoods have long been a dominant feature of American cities (and of cities in many other countries). In fact, segregation by race and ethnicity often defines the invisible line that creates a neighborhood. These neighborhoods insulate people of similar backgrounds and foster a set of cultural attitudes, social contacts, and economic opportunities that affect workers throughout their lives.
In earlier work (Borjas, 1992 (Borjas, , 1994 , I have argued that ethnicity has an external effect on the human-capital accumulation process.1 Persons raised in advantageous ethnic environments will be exposed to social and economic factors that increase their productivity, and the larger or more frequent the amount of this exposure, the higher the resulting "quality" of the worker.
As with the models that dominate the new growth literature, sufficiently strong ethnic externalities may delay the convergence of ethnic differentials indefinitely. My earlier empirical work indicated that the earnings of children are affected strongly not only by parental earnings as in the usual models of intergenerational income mobility, but also by the mean earnings of the ethnic group in the parents' generation (which I called "ethnic capital"). As a result, the ethnic spillover effect retards intergenerational improvement for relatively disadvantaged ethnic groups and slows down the deterioration of skills (i.e., the regression toward the mean) among the more advantaged groups.
The process through which the ethnic externalities are transmitted, however, is not well understood. This paper investigates one possible mechanism, ethnic neighborhoods. The insight that human-capital externalities and geography are linked is not new. In his pathbreaking work, Robert E. Lucas (1988) cites the crowding of similarly skilled workers into a small number of city blocks as a key determinant of the economic development of cities. Similarly, William Julius Wilson's (1987) influential work on the creation and growth of the underclass argues that blacks who live in poor neighborhoods are not exposed to "mainstream" role models, thus hampering the economic mobility of blacks. This paper presents an empirical study of the link between geography and ethnic externalities. The analysis uses the 1/100 Neighborhood File of the 1970 Public Use Sample of the U.S. Census and a specially designed version of the National Longitudinal Surveys of Youth (NLSY). The Census data group workers into one of over 40,000 neighborhoods, while the NLSY file groups workers into one of 1,978 zip codes. Hence it is possible to determine the extent to which ethnic groups segregate in particular neighborhoods and the impact of this segregation on the process of human-capital accumulation and intergenerational mobility.2
The main finding of the analysis is that residential segregation and the influence of ethnic capital on the process of intergenerational mobility are intimately linked. In particular, the impact of ethnic capital on the skills of the next generation arises partly because the ethnic-capital variable is an excellent proxy for the socioeconomic background of the neighborhood where the children were raised, and these neighborhood characteristics influence intergenerational mobility. In other words, the ethnic-capital model provides an alternative way of capturing neighborhood effects. Ethnic capital, however, plays an additional role in intergenerational mobility. Even among persons who grow up in the same neighborhood, ethnic capital matters when children are exposed frequently to other persons who share the same ethnic background.
I. Ethnicity and Neighborhoods
Because little is known about the residential clustering of many of the ethnic groups used in the empirical analysis below, it is useful first to document the link between ethnicity and residential segregation.3 The descriptive analysis is based initially on data drawn from the 1/100 Neighborhood File of the 1970 U.S. Census (15-percent questionnaire). These data not only contain the individual-level demographic variables typically available in Census files, but also group individuals into one of 42,950 "neighborhoods." Neighborhoods are contiguous and relatively compact (roughly the size of a Census tract), and they have an average population of 4,000 persons (U.S. Bureau of the Census, 1973). Although the specific geographic location of a neighborhood cannot be determined (other than its location in one of the nine Census regions), the data file reports a number of demographic characteristics describing the neighborhood (such as the fraction of persons who are either first-or second-generation Americans, and the fraction of persons who are college graduates).
I restrict the analysis to persons aged 18-64. I begin by documenting the residential segregation of immigrants and secondgeneration Americans, and the extent to which residential segregation changes across generations. A person is an immigrant if he or she was born outside the United States (or its possessions); a person is a second-generation American if either parent was born outside the United States. All other persons are grouped and labeled "third-generation" Americans, although this sample obviously includes higher-order generations. The 1970 Census does not provide any information on the ethnic ancestry of persons in the "third" generation.
As noted above, the neighborhood file reports the proportion of the population in each neighborhood that is either first-or second-generation. This statistic was calculated by the Bureau of the Census using all available observations in the neighborhood (i.e., the 15-percerit sample of respondents who filled out the relevant questionnaire). I use these data to estimate the fraction of persons in the neighborhood who are either first-or second-generation for the average person in a number of demographic groups. Table 1 summarizes the extent of residential segregation. The first row reports that the average immigrant resided in a neighborhood where 32.7 percent of the population was either first-or second-generation. This pattern of residential location differs significantly from what one would expect if immigrants were randomly allocated across neighborhoods. The 1970 Census indicates that only 16.6 percent of the population was first-or second-generation.
Because the aggregate characteristics reported in the neighborhood file do not include the proportion of the neighborhood's population that is foreign-born, I calculate this statistic by combining the birthplace data reported in each individual's record with the aggregate neighborhood characteristics provided by the Census Bureau.4 The typical immigrant lives in a neighborhood that is 15.3-percent immigrant, even though only 4.8 percent of the population was foreign-born.
Residential segregation persists into the second generation. As the second row of Table 1 shows, the average second-generation American resides in a neighborhood that is 28.2-percent first-or second-generation.
The 1970 Census does not provide any information on ancestry past the second generation. As a result, I cannot determine how the pattern of residential segregation changes beyond the second generation for most groups. Intergenerational changes in residential segregation, however, can be documented for the subpopulation of Hispanics, the vast majority of whom are foreign-born or have parents or grandparents who are foreign-born.5 Table 1 In addition to the clustering of first-and second-generation persons into certain neighborhoods, there is substantial segregation by ethnic group. To document the differences across national-origin groups, I focus on the 39 largest groups in the data. These 39 groups include 83.7 percent of all first-generation Americans, and over 95 percent of all second-generation Americans. The national origin of immigrants is, of course, determined by their country of birth. The national origin of a second-generation person is determined by the father's birthplace (unless only the mother was foreignborn, in which case it is determined by the mother's birthplace). Table 2 lists the 39 national-origin groups used in the analysis. 4In particular, I take the Census Bureau estimate of the proportion of persons in the neighborhood who are first-or second-generation to be the population proportion. I then multiply this number by the sample estimate of the proportion of the first-and secondgeneration individuals in the neighborhood who are foreign-born. 5Calculations from the General Social Surveys indicate that over 90 percent of persons who classify themselves as Hispanic are foreign-born, have parents who are foreign-born, or have grandparents who are foreign-born. 6Although the residential segregation found among these ethnic groups is substantial, it is not nearly as striking as that found among blacks. Table 1 reports that the average black lives in a neighborhood that is 54.7 percent black. I first calculated the proportion of the population who are either first-or secondgeneration and who have a particular ethnic ancestry. This number is reported in the first column of the table and represents the probability that a first-or second-generation person from that group will be found in a particular neighborhood if the ethnic group is distributed randomly across neighborhoods. Most of the groups make up relatively small fractions of the population: only 0.8 percent of the population, for instance, is first-or second-generation Irish. To document how type-j ethnics cluster in specific neighborhoods, I calculate the fraction of the neighborhood's population that has the same ethnicity as the average type-j person. The Census Bureau does not report the fraction of the population in each neighborhood that belongs to each of the groups. Hence I calculated this statistic from within the 1/100 sample. Because the family members of a type-j ethnic are likely to be type-j ethnics, and because the 1/100 Census File is a random sample of households, the stratified sampling scheme introduces an upward bias in the calculation of the fraction of the neighborhood's population that is type j. I choose a conservative index of within-group residential segregation and calculate (for each person in the data) the proportion of persons in the neighborhood who reside outside the household unit and who are type-j ethnics.7 Table 2 reports the average of this statistic for each of the groups. In view of the relatively small sample size available for each neighborhood (the mean and median number of observations in a neighborhood is 26, and the interquartile range is 9, from 21 to 30), some caution is required in the interpretation of the data.
The probability that type-j ethnics live near other type-j ethnics is much higher 7This methodology does not entirely solve the problem, because extended-family members are also likely to be type-j ethnics and to live iwthe same neighborhood (but as part of a different household unit). Ethnicity is determined from the response to the question: "What is your origin or descent?" Although most persons in the NLSY gave only one response to the question, about one-third of the respondents gave multiple answers. In these cases, I used the main ethnic background (as identified by the respondent) to classify people into ethnic categories.
For each person in the data, I calculated the probability that other NLSY respondents in the zip code had the same ethnic background. The NLSY, however, surveyed other persons in the family unit who were in the "correct" age range (i.e., 14-22 in 1979).
As a result, there are large numbers of siblings in the data: 27 percent of the respondents have one sibling, and an additional 19 percent have at least two siblings in the data. To avoid the bias introduced by this sampling scheme, I calculated the residential-segregation measures on the sample of nonrelated persons who reside outside the household unit.9 Moreover, because the NLSY oversampled blacks and other minorities, I used the sampling weights in the calculations.
The segregation indexes are reported in Table 4 Note that this statistic is much larger than the respective statistic in the Census data, where only 7-8 percent of a neighborhood's population belonged to the same group. The Census results, however, underestimate the extent of residential segregation because all third-generation workers are classified as nonethnics (because no information is provided on the ethnic background of thirdgeneration persons). As a result, even though the typical immigrant in the Census lives in a neighborhood where 8.3 percent of the population is composed of first-or second-generation persons who belong to the same ethnic group, a much larger frac8The numbering system used to identify zip codes in the NLSY file differs from that used by the Postal Service. Although the data indicate subsets of NLSY respondents who live in the same postal area, it is impossible to locate the zip code within a particular metropolitan area. Because the zip code refers to the 1979 residence, many of the respondents were still living in the parental household. As a result, the residential-segregation measures in the NLSY tend to reflect the ethnic environment in which the respondents were raised. 9To reduce costs, the NLSY also sampled households which resided geographically close to each other. This sampling strategy suggests that the measures of residential segregation calculated in these data probably overstate the true extent of segregation.
10Of the 12,686 observations in the 1979 wave of the NLSY, I deleted two persons because they had invalid zip codes, and 939 persons because they had invalid ethnic classifications.
11As with the Census data, the NLSY residentialsegregation measures should be interpreted with caution. There are fewer than 100 observations for 11 of the 25 ethnic groups. tion of the neighborhood's population might be composed of third-generation workers who also belong to the same ethnic group. The NLSY avoids this problem because all persons in the data (regardless of generation) report their ancestry.
II. Econometric Framework
My objective is to determine the relationship between ethnic externalities and neighborhood effects in the intergenerational transmission process. The econometric model underlying the analysis is given by The data do not exhibit this extreme type of segregation. Ethnic groups, however, are likely to cluster by skill level, so that unskilled ethnic groups live together in lowincome neighborhoods and skilled ethnic groups live in high-income neighborhoods. The ethnic-capital variable would again be correlated with the skill level of the neighborhood, and the ethnic-capital coefficient could be capturing neighborhood effects (i.e., the impact of the neighborhood's overall socioeconomic background), rather than the direct effect of ethnicity. In effect, the ethnic-capital model "works" because ethnic capital proxies for the relevant neighborhood characteristics that influence the intergenerational transmission process. If ethnicity did not have a direct impact on intergenerational mobility, controlling for the relevant neighborhood characteristics (such as mean income and education) would drive the ethnic-capital coefficient down to zero.
Ethnic capital might still matter, above and beyond neighborhood effects, if intragroup contacts within a neighborhood are more frequent or are more influential than intergroup contacts.13 Children who belong to ethnic group j are then exposed to a different set of values, social contacts, and economic opportunities than children who belong to other ethnic groups but who grow up in the same neighborhood. In effect, the aggregate socioeconomic characteristics of the neighborhood are not a sufficient statistic summarizing the environment facing type-j persons. As a result, ethnic capital influences the intergenerational-mobility process even after controlling for neighborhood effects. Ethnicity per se has an impact on intergenerational mobility. The empirical work presented in this paper decomposes the impact of the ethniccapital coefficient into neighborhood effects (the extent to which the ethnic-capital variable proxies for neighborhood characteris- Data on parental skills, therefore, are not required to estimate the gross rate of mean convergence. Because the mean skills of the ethnic group instrument for parental skills, the omitted-variable bias introduced by leaving out parental skills is simply the "recovery" of the coefficient 11. It would now be useful to determine whether E(8) = 51 + 52, so that the net rate of mean convergence can also be estimated without information on parental skills. I proceed to show that this is indeed the case in an important special case and that the difference between the gross and net rates of mean convergence is attributable solely to the change in the ethnic-capital coefficient.
Consider first how the coefficients of parental and ethnic capital in equation (1) change when neighborhood fixed effects are introduced into the model. The probability limits of the estimated coefficients in (1) when the true model is given by (3) are given by equations (6) and (7) Note that the skill-invariant geographic assignment of type-j workers is distinct from and weaker than assuming that type-j ethnics are distributed randomly across neighborhoods.
The skill-invariance assumption is also useful in determining the relationship between the estimator 8 [from equation (5) As before, it is unnecessary to have information on parental skills in order to estimate the rate of mean convergence (net of neighborhood effects).
The results can now be used to determine why the two rates of mean convergence estimable in Census data might differ. Because the coefficient of parental skills is unaffected by the introduction of neighborhood fixed effects, the difference between the "gross" and "net" rates of mean convergence is attributable entirely to the change in the coefficient of the ethnic-capital variable (assuming the skill-invariance assumption holds). Therefore, the inclusion of neighborhood fixed effects into semiaggregate regressions can be used to assess the relationship between ethnic capital and geography. I summarize this result in the following proposition. Because of the practical importance of these results, it is worth stressing that the skill-invariance assumption is unlikely to hold strictly in the data. The analysis of the Census data presented below uses two alternative measures of skills (educational attainment and log wages) to estimate the rate of mean convergence. Even if there were no skill differentials among type-j workers residing in different neighborhoods, the, restriction in (8) would be violated if there exist neighborhood wage differentials that are independent of skills. These differentials imply that the mean wage of type-j parents in a particular neighborhood differs from the measure of ethnic capital for group j. Therefore, the analysis must control for regional wage differentials prior to applying the results presented above. The construction of an index of regional wage differentials at the neighborhood level is discussed below.
A more difficult problem with the skillinvariance assumption is simply that the skill distribution of type-j ethnics probably does differ across neighborhoods.15 I will show below, however, that the restriction implied by skill invariance is not grossly inconsistent with the geographic sorting of type-j ethnics.
Finally, the discussion has assumed that the ethnic-capital effect is constant across neighborhoods and persons. This need not be the case. In fact, the ethnic-capital model implies that the spillover effects of ethnicity should be larger for persons who are more frequently exposed to an ethnic environment. Put differently, the ethnic-capital effect should be larger for those children who grow up in neighborhoods where many of the residents share the same ethnic background. The empirical analysis presented below investigates the extent to which the ethnic-capital effect depends on the ethnic composition of the neighborhood. 
All regressions include a second-order polynomial in the worker's age. The neighborhood characteristics included in column (iv) are the fraction of persons in the neighborhood
with at least 12 years of schooling, the fraction with at least 16 years of schooling, the labor-force participation rates of men and women, the unemployment rate, the fraction of persons working in professional occupations, the fraction of families below the poverty line, and the fraction of families that earn at least $15,000 annually. The regressions use a random-effects estimator.
Gij is a dummy variable set to unity if person i belongs to group j (natives are the omitted group).
The regression is estimated separately using educational attainment and the log wage rate as dependent variables.
The parameter vector (yl,...,yj) gives the empirical measure of ethnic capital for the J groups. Table 6 reports the estimated rates of mean convergence. Equations (4) and (5) give the basic specification of the model, except that the regressions also control for the second-generation worker's age and age squared. The regressions use a randomeffects estimator which allows for an ethnicgroup-specific component in the error term.17 Consider initially the middle panel reporting the transmission coefficients obtained in the log-wage regression model. Column (i) indicates that the rate of mean convergence (or p1 + 12 in terms of the model in the previous section) is 0.45, in line with the results of earlier work (Borjas, 1992 (Borjas, , 1993 ).
The next column controls for the bias introduced by regional wage differentials. As noted above, the skill-invariance assumption is violated if some ethnic groups have relatively high wage levels simply because they live in high-wage areas. To control for regional wage variation, I estimated the following regression in the sample of third-generation workers in the 1970 neighborhood file: Not surprisingly, the transmission coefficient reported in column (v) is almost identical to the respective statistic in column (i). To control for regional wage variation, I estimated a regression in the sample of third-generation workers similar to (10) with county-group dummies instead of neighborhood dummies. The skill-adjusted county wage level was then introduced as an additional regressor in the model. This reduced the coefficient to about 0.37, which is roughly the same as the analogous coefficient in column (ii).
The coefficient in the last column of Table  6 , however, differs drastically from the respective coefficient in column (iii). Control- The top panel of Table 6 reports the transmission coefficients obtained from regressions which use the worker's educational attainment as the dependent variable. The results are virtually identical to those obtained in the log-wage regressions. Including the neighborhood fixed effects reduces the transmission coefficient from 0.36 to 0.17, while adding in the county dummies barely changes the estimated parameter (it declines to 0.33). 22 Finally, the bottom panel of Table 6 reports the transmission coefficients obtained in a log-wage regression that also includes the educational attainment of the secondgeneration worker as a regressor. Although the transmission rates are much smaller (because the transmission that occurs through educational attainment is netted out), adding neighborhood fixed effects changes the estimated coefficients in exactly the same way as in the top two panels of the table.
In sum, the analysis reveals a link between ethnic capital and neighborhood effects, but it provides no information about which set of neighborhood characteristics are being proxied by the ethnic-capital variable. Column (iv) of Table 6 It seems, therefore, that a large part of the impact of ethnic capital is simply disguising for neighborhood effects which have nothing to do with ethnicity. This interpretation of the results, of course, depends on the validity of the skill-invariance assumption. As shown in Section II, when the distribution of persons across neighborhoods is skill-invariant, including neighborhood effects in semi-aggregate regressions reduces the estimated rate of mean convergence solely because the ethnic-capital coefficient is "standing in" for neighborhood effects.
Parental skills are not observed in the Census data, so that it is not possible to assess directly the validity of the skillinvariance assumption. I can test, however, whether the geographic distribution of second-generation workers rejects the skillinvariance assumption. Consider the follow-21A regression of education (or log wages) on a vector of county-group dummies has an R2 of about 0.09, so that 91 percent of the variance in education and log wages is attributable to within-county variation. In contrast, only about 45 percent of the variance in these variables is attributable to within-neighborhood variation. 22Because education differences across neighborhoods almost entirely reflect true differences in skill levels, I did not attempt an analogous construction of a "skill-adjusted" neighborhood education level.
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Although I do not report or discuss the estimated coefficients of the neighborhood characteristics, it would be interesting to study how (and why) these various characteristics influence the intergenerational transmission process. I calculated the analysis-of-variance decomposition implied by (11) using both the educational attainment and log wage of workers in the second generation.24 To net out the impact of regional wage differentials on the analysis, the worker's log wage is deflated by the skill-adjusted neighborhood wage level defined earlier. Despite the very large samples used in the analysis, testing the hypothesis that the coefficient vector yl differs from zero yields F statistics that are barely above the critical value of 1; the F statistic in the educational-attainment regression was 1.21, and the F statistic in the log-wage regression was 1.18. In contrast, the F statistic testing the significance of the group effect (i.e., whether the coefficient vector 'yo was zero) was 17.2 in the educational-attainment regressions and 95.9 in the log-wage regressions, substantially above the critical value of 1.4.25 I now use the NLSY (where parental skills are observed and where it is unnecessary to maintain the skill-invariance assumption) to confirm that there is a very strong link between neighborhood effects and the ethnic-capital coefficient. The analysis uses the 1990 wave of the NLSY, by which time the respondents were aged 25-33 and only about 5 percent were still enrolled in school. Equations (1) and (3) give the basic specifications of the models. The regressions also control for age, gender, whether the person is a first-or secondgeneration American, and whether the person was enrolled in school in 1990.
As with the analysis of Census data, I use two measures of skills: educational attainment and the log wage rate. Each NLSY respondent in 1979 reported the father's education and occupation (which was coded using the 1970 Census codes). I constructed a wage for each father by matching the father's occupation code with the average log wage in the occupation, as reported by the 1970 Census.
To obtain a measure of ethnic capital, I used the 1/100 1980 U.S. Census to calculate the mean educational attainment and mean log wage for each of the ethnic groups in the parents' generation.26 The Census data report the ancestral background of U.S.-born residents (obtained from questions resembling the self-reported ethnic background in the NLSY). To increase the probability that the average skills of the ethnic milieu corresponded to that in which the NLSY respondents were raised, I restrict the 1980 Census sample to men aged 35-64. Table 7 reports the summary statistics of the variables used in the analysis. There are 24The test excludes the 9,522 neighborhoods that have only one second-generation working man.
25A related way of assessing the importance of the skill-invariance assumption uses the concept of the intracluster correlation (Leslie Kish, 1965; William G. Cochran, 1977 ). This correlation is positive if the characteristics of persons within a cluster are more closely related than those of persons randomly chosen from the population. When the cluster is defined to be the ethnic group, the intracluster correlation is about 0.1 (for both education and log wages). This correlation increases to 0.2 when the cluster is defined to be type-j ethnics living in neighborhood k. Put differently, the neighborhood provides additional information about the skill distribution of persons in a particular ethnic group.. sizable ethnic differentials in educational attainment and log wages among NLSY respondents and their parents. Table 8 The remaining two panels of Table 8 reestimate the model using the (log) wage and the adjusted wage. The estimate of the rate of mean convergence using the log wage is 0.70, which is higher than the one found in the Census. The introduction of county dummies reduces the rate of mean convergence to 0.57, with the ethnic-capital coefficient remaining unchanged. Finally, the introduction of neighborhood fixed effects reduces the coefficient of ethnic capital to 0.05, which is statistically insignificant. Note, however, that the coefficient of parental capital has declined by about 0.13 units, which indicates that the geographic distribution of NLSY respondents is not consistent with the skill-invariance assumption.29
The last column of Table 8 The evidence suggests that, to a large extent, the ethnic-capital effect summarizes the impact of neighborhood characteristics (common to all the residents of the neighborhood) on the intergenerational-transmission process. In view of this result, it is worth asking whether ethnicity per se plays any role in intergenerational mobility, above and beyond the influence of parents and neighborhoods.
Ethnicity is likely to play a more important role among persons who grow up in a segregated ethnic environment. After all, these persons will probably experience (and be influenced by) more frequent social, cultural, and economic intragroup contacts. The analysis in the preceding section ignored this implication of the model because it assumed that the ethnic-capital coefficient was constant across workers. To determine whether ethnicity plays an independent role among workers raised in segregated neighborhoods, I now allow the ethnic-capital coefficient to vary according to the extent of residential segregation in the neighborhood.
In particular, I interact both the ethniccapital variable and the parental-skills variable (when available) with dummies indicating the proportion of persons in the neighborhood who share the same ethnic background. The regression model also includes the dummy variables indicating the proportion of the neighborhood's population who belong to the respondent's ethnic group (so as to allow for different constant terms). Finally, I estimate the models both with and without neighborhood fixed ef-
fects.31
The evidence is summarized in Table 9 . Consider initially the results obtained from the 1970 Census file. Even after controlling for neighborhood effects, both the education and log-wage regressions show that the rate of mean convergence is larger among 30It is of interest to note that the results do not change substantially when the model is estimated on the subsample of NLSY respondents who were 14-18 years old at the time of the initial interview in 1979. The residential location decision for these young persons was probably made by their parents, so that the neighborhood fixed effects are less likely to be endogenous. In the educational-attainment regressions which do not include neighborhood fixed effects, the parental coefficient (and standard error) was 0.235 (0.009), and the ethnic-capital coefficient was 0.097 (0.026). The inclusion of neighborhood fixed effects changed the coefficients to 0.170 (0.007) and 0.017 (0.032), respectively. In the log-wage regressions which do not include neighborhood fixed effects, the parental and ethniccapital coefficients were 0.343 (0.048) and 0.498 (0.111). Including neighborhood fixed effects changed these coefficients to 0.202 (0.043) and 0.054 (0.160).
31I did not interact the neighborhood effects with the dummy variables describing the proportion of persons in the neighborhood who have the same ethnic background as the worker. This restriction helps to isolate the impact of ethnic capital among persons who live in the same neighborhood (and hence who were exposed to the same overall neighborhood characteristics). I also estimated the models by simply interacting the fraction of persons in a neighborhood who have the same ethnicity with the relevant variables and obtained qualitatively similar results. Table 9 indicates, however, that there are strong nonlinearities in the relationship between the ethnic-capital coefficient and the extent of residential segregation. Moreover, there is a great deal of sampling error in the residential-segregation statistics. As a result, I prefer the specification that clusters persons into a small number of neighborhood types. children who grew up in areas where fewer than 5 percent of the nonrelated neighbors have the same ethnic background to 0.12 for children who grew up in areas where at least 33 percent of the neighbors share the same ethnicity. Similarly, the ethnic-capital coefficient in the log-wage regressions rises from 0.03 for those who grew up in "integrated" neighborhoods to 0.14 for the children raised in the most "segregated" neighborhoods (although many of these coefficients have large standard errors).
The NLSY results suggest that not only does the ethnic-capital coefficient increase as the neighborhood becomes more segregated, but also the coefficient of parental skills decreases. The log-wage regressions, for instance, indicate that the parental coefficient (net of neighborhood effects) declines from 0.32 for persons raised in the most integrated neighborhoods to 0.26 for persons raised in the most segregated neighborhoods. The relative unimportance of parental skills for persons raised in segregated neighborhoods might indicate that group influences "take over" as the neighborhood becomes more segregated.
Because the coefficients of parental skills and ethnic capital move in different directions as persons are raised in more segregated neighborhoods, the rate of mean convergence (net of neighborhood effects) only increases slightly in the NLSY log-wage regressions, from 0.35 for persons living in integrated neighborhoods to 0.40 for persons raised in segregated neighborhoods. In the educational-attainment regressions, however, the net rate of mean convergence is roughly the same (around 0.25) across the various types of neighborhoods. A comparison of the IV estimates in the first row of Table 10 with the corresponding ordinary least-squares (OLS) estimates in Table 8 indicates that the coefficient of parental skills increases both in the education regression (from 0.24 to 0.28) and in the log-wage regression (from 0.38 to 0.48). The results also indicate that the IV estimates of the ethnic-capital coefficient remain sizable and significant. In particular, the coefficients are 0.18 and 0.30 in the education and log-wage regressions, respectively, only slightly below the OLS estimates reported in Table 8 . It is evident, therefore, that measurement error in parental skills or in ethnic background cannot account for the results.
The remaining rows of the table interact the measures of parental skills and ethnic capital with dummy variables indicating the proportion of persons in the zip code who share the same ethnic background as the worker. The coefficients in Table 10 resemble those reported earlier, particularly in the education regressions. The coefficient of parental skills is smaller and the ethniccapital coefficient is larger among workers who grew up in segregated neighborhoods (even after controlling for neighborhood effects). The impact of parental education, for instance, declines from 0.29 to 0.14 (in an IV model which includes neighborhood effects) for workers who live in more segregated neighborhoods, while the ethniccapital coefficient rises from 0.01 to 0.17. In view of the small sample sizes and large standard errors, however, many of these differences are not statistically significant.36 33Orley Ashenfelter and Alan B. Krueger (1994) use this methodology to analyze the impact of measurement error in educational attainment on estimates of the rate of return to schooling. Their analysis suggests that measurement error imparts a sizable downward bias on estimates of the rate of return to schooling.
34I created a vector of dummy variables indicating the ethnic group reported by each sibling in the data. The instrument is formed by averaging this vector over all other siblings, so that it can be interpreted as the probability that the other siblings report a particular ethnic background.
35The model is estimated in two stages. In the first stage, the children's skills are regressed on the father's skills, other explanatory variables (age, gender, etc.), and a vector of dummy variables indicating the selfreported ethnic background. The first-stage model is estimated using instrumental variables. The second stage consists of a generalized least-squares regression in which the estimated coefficients of the ethnic dummy variables are regressed on the ethnic-capital variable. The regressions that control for neighborhood effects use a data set which has been differenced from the within-zip-code means in the first stage. 36Although the evidence is not consistent with an explanation that stresses classical measurement error in parental skills or ethnic background, there are other measurement problems which may account for some of the results. I have focused on a one-factor model in which one particular type of skills (either educational attainment or the log wage) is transmitted across generations. There is evidence that this one-factor approach does not provide a satisfactory explanation of the process of intergenerational mobility. Altonji and Dunn (1991) report that the correlation in earnings among siblings is larger than would be expected given the size of the correlation between parents and children. This result suggests that perhaps a vector of traits is being transmitted, so that the ethnic-capital variable could be proxying for an aggregate measure of these traits. revealed that neighborhood effects cannot account for the entire impact of ethnicity on intergenerational mobility, particularly for persons residing in ethnically segregated neighborhoods. Ethnicity has an impact above and beyond both parental and neighborhood effects for persons who are frequently exposed to a particular ethnic environment.
There are many related issues and questions that are not addressed in this paper.
For instance, what happens to the nature and impact of ethnic externalities as the groups intermarry? How do the different ethnic influences clash when disparate ethnic and racial groups cluster in the same neighborhoods? What are the policy implications of the interactions among ethnic externalities, residential segregation, and intergenerational mobility? Because of the underlying significance of these questions, the study of the links between race or ethnicity and human-capital externalities is sure to remain a fertile ground for future research
